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Purpose. To determine the efficacy of three courses of intra-
peritoneal (ip) cisplatin (CDDP) and etoposide (VP-16) as con-
solidation therapy following pathologically negative second-
look surgical reassessment for Stage 11C-1V epithelial ovarian
cancer (EOC).

Patients and Methods. Between September 1988 and April 1996,
40 patients were treated with three cycles of ip CDDP (100 mg/
m?)/VP-16 (200 mg/m?) as consolidation therapy. Survival was
compared to that of a group of 46 contemporaneous patients
undergoing observation only.

Results. Median age of the 36 eligible patients was 52 years
(range 30-70 years). Stage distribution was 11 (3), I11 (31), and 1V
(2); histologic grade was 1 (2), 2 (7), 3 (25), and not recorded (2);
and residual disease at completion of initial surgery was none/
microscopic in 13/36 (36%) patients. Median age of the 46 patients
who did not receive consolidation was 52 years (range, 27-80
years); stage distribution was 11 (18), 11 (26), and IV (2); histologic
grade was 1 (5), 2 (12), 3 (28), and not recorded (1). With a median
follow-up of 36 months in both groups, 14/36 (39%) of the protocol
group have recurred compared with 25/46 (54%) of those under-
going observation alone. Median disease-free survival (DFS) for
the observed patients is 28.5 months and has not been reached in
the consolidation group. Disease-free survival distribution be-
tween the two groups was compared using the log-rank test and
was found to be significant (P = 0.03). Multivariate analysis
revealed that the only significant predictor of improved DFS was
protocol treatment (P < 0.01).

Conclusion. Intraperitoneal consolidation with CDDP/VP-16
following negative second-look reassessment in patients with ad-
vanced EOC resulted in a significant increase in DFS compared to
nonprotocol patients treated concurrently who underwent obser-

vation alone. © 1998 Academic Press

INTRODUCTION

cally defined complete response following cytoreductive su
gery and platinum-based combination chemotherapy is contt
versial. Although overall response rates of up to 80% at
achieved in patients receiving cisplatin-based combination ch
motherapy, only 47% of patients who are clinically free o
disease will be found to have no evidence of disease at secol
look laparotomy [1]. Almost half of these patients will even-
tually recur with a mean interval of 24 months from second
look surgery to recurrence with 60% of these recurrence
occurring in the peritoneal cavity [2]. Therefore, it is reason
able to manage these patients with some form of consolidatit
therapy that will not only treat the peritoneal cavity, but will
also provide a systemic level of chemotherapy.

Clinical trials have demonstrated that a large pharmacolog
advantage, described as the ratio of the peak peritoneal dr
levels to plasma levels, can be achieved with intraperitone
(ip) therapy. Drugs instilled intraperitoneally can enter the
systemic circulation via lymphatic channels and by passiv
diffusion, achieving systemic exposures 50-75% of intrave
nous administration. Thus, intraperitoneal chemotherapy c
effectively treat both local and systemic tumor deposits [3
The combination of intraperitoneal cisplatin and etoposide |
effective therapy in patients with recurrent ovarian cancer wk
have previously responded to systemic platinum, with 40%
those patients with residual diseas8.5 cm prior to ip therapy
achieving a surgically documented complete response [4]. V/
undertook this Phase Il prospective trial of consolidation the|
apy with three cycles of ip cisplatin and etoposide following
negative second-look reassessment in an attempt to decre
recurrences and improve outcome in patients with surgical
documented complete responses.

PATIENTS AND METHODS

The optimal management of patients with advanced (Stages
[IC-1V) epithelial ovarian cancer who have achieved a surgi- Between September 1988 and April 1996, 40 patients wil

1 Work was supported by the Avon Program in Ovarian Cancer.

Stage II-IV epithelial ovarian cancer who had undergone
negative second-look surgical assessment were entered f
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spectively on a protocol to evaluate the efficacy of cisplatinétrospectively compared to those for a contemporaneo
etoposide (CDDP/VP-16) as consolidation therapy. This studyoup of 46 patients who met protocol eligibility requirement:
protocol was approved by the Institutional Review Board dfut underwent observation alone. Following cytoreductive su
Memorial Sloan—Kettering Cancer Center and signed informgeéry, all patients in the untreated group received platinun
consent was required prior to patient participation. Patierttased combination therapy (56% cisplatin, 35% carboplati
were considered ineligible for protocol treatment if there wand 9% cisplatin and carboplatin), which included paclitaxe
any histologic, cytologic, or clinical evidence of persisterfor 10 patients (22%). Thirty-four of these patients (74%
ovarian cancer. Other reasons for exclusion included any camderwent second-look laparotomy while the remaining 1
comitant invasive malignancy, and moderate or severe (graderBlerwent reassessment laparoscopically, which is similar
or 4) neurotoxicity secondary to prior cisplatin administratiorthe group that received consolidation.
Three patients who received protocol treatment were deemedsurvival curves were produced by the method of Kaplan ar
ineligible on review for the following reasons: concomitanMeier [7], and differences in survival distributions were teste
breast cancer (one), probable Stage | disease (one), and negag the log-rank test of Mantel [8]. Multivariate analysis wa:
tive third-look assessment (one). One additional patient wasrformed using the proportional hazards model of Cox [9
considered inevaluable because she never received any thekaitly time to recurrence as the dependent variable. Disease-fi
secondary to a malfunctioning ip catheter. These patients wetevival calculations were based on measurement of time b
therefore excluded from further analysis. tween second-look reassessment and data of recurrence or
All 36 eligible patients had undergone primary surgery arfdllow-up.
primary chemotherapy, which included cisplatin in 18 patients
(50%), carboplatin in 17 (47%), and both cisplatin and carbo-
platin in 1 (3%); in addition, 16 patients (44%) also received
pgcljtaxel. A negative surgical reasses;ment was perfomlﬁgmographics
within 8 weeks of protocol entry; 28 patients underwent sec-
ond-look laparotomies (78%) as previously described [5] and 8The characteristics of the two patient groups is shown i
had reassessment laparoscopies (22%). Because of decredabtk 1. Thirty-six patients undergoing protocol treatmer
morbidity compared to laparotomy, we have recently pewere evaluable for toxicity and efficacy. Their median age we
formed laparoscopy for surgical reassessment of ovarian ca@-years (range, 30—70 years). Distribution by stage reflects
cer more frequently with similar results to laparotomy. Eligiblpredominance of patients with advanced-stage disease, witl
patients had WBC=3000/mn?, platelets=150,000/mm, he- low frequency of Stage Il disease. The majority of patients he
moglobin=10 g/liter, serum creatinine1.8 mg/dl, and SGOT undergone a complete surgical resection (36%) or optim
=45 1U/dl [6]. cytoreduction £1 cm) (31%), reflecting the higher likelihood
Patients received vigorous prehydration to achieve a urinay such patients achieving a pathological complete respon:
output of at least 100 ml/h prior to therapy. The cisplatin (100he entire cohort received platinum-based chemotherapy, wi
mg/n?) and etoposide (200 mghnwere each administered in50% receiving cisplatin, 47% receiving carboplatin, and 39
a volume of 1000 ml via a subcutaneous peritoneal cathetarceiving both drugs during their primary treatment perioc
Following administration of the 2 liters of medication, up to Because the period of protocol activity spanned the clinic:
liters of additional D5/NS was administered to distend thatroduction of paclitaxel, only 16 patients entered (44%) re
abdomen and ensure adequate distribution. All patients meived paclitaxel therapy. The number of chemotherar
ceived aggressive antiemetic therapy as premedication depeatalirses given ranged from 4 to 9.
ing on the best therapy available at the time. Most patientsA total of 97 courses of therapy were administered. Th
received Decadron, serotonin antagonists, and delayed emasigity of the therapy was substantial; only 50% of the patient
prophylaxis with metaclopramide. Patients with abdominantered into the study were able to complete three cycles
pain from distension received meperidine as required. Patietiisrapy without dose modification. Eleven patients require
were treated at 4-week intervals, and there were no treatmdaose reduction, and 19 courses of reduced-dose chemother
delays for hematologic toxicity. were given. Six patients received reduced doses of cispla
Treatment modifications were required for nephrotoxicity drecause of nephrotoxicity.
hematologic toxicity. A 50% reduction in cisplatin dose for Other toxicity was typical of cisplatin therapy. Two patients
renal toxicity was based on serum creatininel (5 mg/dl) or required dose reductions for neutropenia, including one wi
creatinine clearance<(c0 ml/min) on the day of treatment.grade 4 leukopenia and fever who required hospitalization ft
Patients with creatinine>2.0 were removed from therapy.antibiotic therapy. One patient admitted after the third cycl
Both cisplatin and etoposide were dose-reduced 50% for nwith grade 2 neutropenia and urosepsis was treated succe
elosuppression (WBGZ3000 or platelets<90,000) on the day fully with antibiotics. Prophylactic hematopoietic growth fac-
of treatment. tors were not routinely employed in this study. Nausea ar
Recurrence and survival data for the protocol patients waremiting (grades 1-2) were commonly observed, despite a

RESULTS
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TABLE 1 apy. Abdominal pain, reported as bloating and discomfort, we
Demographics Table commonly observed after intraperitoneal drug administratior
. only seven patients had grade 2 pain, which was controlle
n (%) with meperidine. No patient died of chemotherapy-relate
Protocol therapy Observation complications.
group group
(n = 36) (n = 46) Protocol Results
Age Median, 52 years;  Median, 52 years; ~ 1he primary efficacy endpoint for this study was time tc
range, 30-70 range, 27-80  treatment failure. A third surgical procedure to confirm diseas
Stage . . status post-consolidation therapy was not performed. Fc
::I ?j (égo//‘;)) 22 (égo//‘;)) low-up for detection of disease recurrence for the treated gro
v 2 (6%) 2 (4%) was similar to the group u_ndergoing Qbservqtiop alone. Th
Histologic grade included physical examination along with monitoring of serun
1 2 (6%) 5 (11%) CA-125 levels at 3-month intervals. Patients who experience
2 7 (19‘?) 12 (26‘;@ a doubling of two consecutive CA-125 levels85 U/ml drawn
ilot recorded 252(6?6/0‘2) 281(6(12&)) 4 weeks apart or any single level confirmed to~b£00 U/ml
Residual disease following were considered to have recurrent disease. Computerized
debulking mography of the abdomen and pelvis was then performed as
0/Microscopic 13 (36%) 20 (43%) extent of disease evaluation, or for symptomatic patients wi
Chi‘;:’gt‘:g:‘;'yﬂ cm) 12 (33%) 9 (20%) The results of the disease-free survival assessment
Cisplatin 18 (50%) 26 (57%) shown in Fig. 1. With a median follow-up of 36 months, 61%
Carboplatin 17 (47%) 16 (35%) (22/36) of the treated patients are without evidence of recurre
Cisplatin/carboplatin 1 (3%) 4 (9%) disease. If one examines the risk of relapse as a function
Taxol 16 (44%) 10 (22%) actual therapy received, the results are even more striking; or
N“4mber of courses 0 (%) L @) 5/18 (28%) of the patients who received three cycles of ci
5 21 (58%) 31 (67%) platin/etoposide_at full dosgs have rglapsed. In contrast, 9/
6 13 (36%) 12 (26%) (50%) of the patients who either required dose reduction or d
>6 2 (6%) 2 (4%) not receive three cycles of therapy have had disease recurrer
Surgical reassessment
Open laparotomy 28 (78%) 34 (74%) ; ;
Laparoscopy 8 (20%) 12 (26%) Comparison and Conclusions

These results of a nonrandomized pilot study were superi
to published results. In order to assess our experience furth
gressive antiemetic prophylaxis, and led to dose reductionswe reviewed the medical records of all patients with negativ
three patients. One patient was rehospitalized for dehydratisurgical reassessments since 1988. We identified a group
and inability to maintain adequate oral intake. One patiepatients, treated during this time period, who received n
refused cycles 2 and 3 because of severe nausea. Increaséiseirapy after a negative surgical reassessment. Forty-six
baseline neuropathy were common, but no patient experientkese patients were eligible for protocol entry but were nc
grade 3 or 4 peripheral neuropathy. One patient experiendeghted because of patient or physician choice. The charact
grade 2 neuropathy after one cycle of therapy and refusistics of this group, summarized in Table 1, are very similar t
further treatment. those of the protocol group. Median age and follow-up ar

Technical problems with the peritoneal catheters were uidentical. The observation-only group included more Stage
common and no episode of bacterial peritonitis during tregtatients (18 vs 3), consistent with a bias toward observation
ment was observed. One patient developed fever and abddhis group with a better overall prognosis following primary
inal tenderness after the peritoneal catheter was removed. tBerapy. Conversely, more suboptimally debulked patien
computerized tomography scan it was discovered that a pieeere present in the consolidation treatment group (33% \
of the catheter remained and it was removed surgically. TB8%). A lower percentage of the observation group receive
patient developed a pelvic abscess and a probable small bopastlitaxel (22% vs 44%). The time to treatment failure wa
fistula which were treated with antibiotic therapy and bowexamined for this group as well. In this group, 54% of the
rest. This patient had a prolonged hospitalization but at Igsitients have recurred. The median disease-free survival (DF
follow-up has no evidence of disease and no long-term der this group was 28.5 months and the disease-free survival
quelae. Two patients experienced catheter malfunction asttown in Fig. 1.
could not receive more than one cycle of intraperitoneal ther-The results of the observation group were consistent wil
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FIG. 1. Disease-free survival probability of patients receiving ip consolidation (IP) compared with those patients receiving no further treatment (N

our own prior results and those from the literature [2]. Whef10%) of relapse and were excluded from this study. Othe
the observation group’s disease-free survival was compagdgnostic factors associated with risk of recurrence include
(using the log-rank test) to the disease-free survival in tisize of residual disease following initial cytoreduction anc
consolidation therapy group, there was a significant improvhistologic tumor grade. Patients whose largest disease resid
ment P = 0.03) in disease-free survival. The prognostic sigvas less than 0.5 cm in maximal diameter had a recurrence r
nificance of consolidation therapy was evaluated using a Cok 32%, compared with a risk of 61% in patients left with
proportional hazards regression analysis along with otherger volume disease. Recurrence rates by tumor grade wer
known prognostic factors, stage, grade, and residual dise®e%), 2 (42%), and 3 (60%).

(P = 0.17, 0.62, and 0.67, respectively), and only consolida- Several different approaches can be considered in view

tion therapy was significan(= 0.01). the high relapse rate after negative second-look, especially
patients with large residual after initial surgery and high-grad
DISCUSSION tumors. These include continuation of systemic chemotheray

whole-abdominal radiation, ip radioactive phosphorotf®)
The risk of recurrent disease following primary therapy fdigh-dose chemotherapy, biological therapies, and ip chem
epithelial ovarian cancer remains very high. In this Phasetherapy. Several of these strategies have been examined at
trial of ip consolidation with three cycles of cisplatin andnstitution. Increasing the number of induction cycles of initia
etoposide following negative second-look reassessment in gaemotherapy does not appear to be beneficial. Hakes.
tients with advanced epithelial ovarian cancer, we have det#0] noted no difference in outcome in 78 patients randomize
onstrated a significant increase in DFS compared to thattofreceive 5 versus 10 cycles of cyclophosphamide, doxorut
patients undergoing observation alone. Although this is notcin, and cisplatin (CAP) chemotherapy in another pilot study
randomized trial, these data do suggest that the role of Fpkset al.[11] noted no benefit to consolidation with whole-
consolidation warrants further evaluation. abdominal radiotherapy in 25 patients with Stage Il ovaria
Rubin et al. [2] have previously reported a 48% risk ofcancer who achieved a pathologic complete remission to st
recurrence following negative second-look laparotomy in pgery and induction chemotherapy.
tients with Stage 1I-1V epithelial ovarian cancer treated with The role of consolidation with if?P has been evaluated by
platinum-based combination chemotherapy, and our expesthers with mixed results. In a nonrandomized study, Spenc
ence since 1988 is consistent with this estimate. In Rubirés al.[12] observed no relapses in 14 patients who received
analysis, patients with Stage | disease had a very low rid3#, compared to 4 relapses in 17 who did not. Pegeral.
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TABLE 2
Intraperitoneal Consolidation Following Negative Second-Look Reassessment in Stage I1-1V Epithelial Ovarian Cancer

Patients Median F/U Recurrences/median DFS
Author (n) Treatment (months) (months)
Menczeret al. [13] 17 CDDP 200 mg/rh X 3, thiosulfate Not given Not given/41
de Gramontgt al. [14] 13/37 CDDP 200 mg/fx 3 44 Not given
Tarrazaet al. [15] 41 CDDP 80 mg/ra X 3 24 24%/18
15 Mitoxantrone 10 mg/fmx 3 30 26%/18
Dufour et al. [16] 50 Mitoxantrone 20 mg/fmx 6 24 21%/22
Barakatet al. CDDP 100 mg/m X 3,
(current series) 36 VP-16 200 mg/r X 3 36 39%/not reached

Note.F/U, follow-up; DFS, disease-free survival; CDDP, cisplatin and etoposide.

[13], however, noted a 47% relapse rate in 34 patients treatethge Ill/IV ovarian cancer treated with cisplatin-paclitaxel
with ip 3P following negative second-look. The Gynecologicompared with cisplatin—cyclophosphamide [19]. In our study
Oncology Group has conducted a randomized trial of4p the recurrence rate for paclitaxel-treated patients in the cons
versus no treatment following negative second-look lapardgtation group was 6 of 16 (37.5%), which did not differ from
omy in patients with Stage Ill disease, but the results have nhe recurrence rate of 8 of 20 (40%) for the group that did nc
yet been published. Few reports have evaluated high-desgeive paclitaxel. The corresponding figures for the group n
therapy with autologous marrow or stem cell transplant in thigceiving consolidation were 2 of 10 (20%) for patients wh
setting. Dufouret al. [14] reported six patients treated byreceived paclitaxel, compared to 23 of 36 (64%) who did no
high-dose melphalan (140 mgfjrand autologous bone mar-jt must be noted that the duration of follow-up is shorter for th
row transplant; three patients experienced a prolonged |d§clitaxel-treated patients.

years) disease-free survival. The Southwest Oncology Group isrhe high rate of relapse following negative second-loo

currently evaluating ip IFNx 50 X 10° u/m? weekly for 6 oassessment in advanced ovarian cancer is well document

weeks as consolidation therapy. Risk factors for recurrence, including disease stage, size

Only a small number of studies have looked at the role of {gjqya following initial cytoreduction, and tumor grade, hav
chemotherapy as consolidation in patients with a surgica en identified. Clearly, a need for some form of consolidatio

documented complete response to systemic chemotherapy F@’rapy to reduce the risk of recurrence and prolong the di

ble 2). None of these were randomized trials. Mencateal. ease-free interval and survival in this group of patients exist

[15] reported a median D'.:S of 41 T“Or?‘hs in 17 _patlents V.Vhlche present study has demonstrated that ip consolidation w
received three cycles of ip consolidation following negative.

second-look using high-dose CDDP (200 mg@y/mith sodium C|splat|n_ "’?”d etoposide can t.)e admlnlstered safgly \.Nlth acce
i . able toxicity, and may result in an improvement in disease-fre
thiosulfate protection. De Gramoat al. [16] treated 13 com- val. The effect | ¢ al | t vet k
plete responders with three cycles of ip cisplatin at 200 rﬁg/msrurwval. fe etiect on tﬁng- erm S.ur.vt.'vlat IS ?O yte .l?O\?/n'
and noted a median progression-free survival of 37 monthg?edro ebo dpr]irna(rjy_lp h erap;l( as :m al trea m'eIT w l-ahso
Tarrazaet al. [17], however, noted a median DFS of only 1g'eed to be defined in the paclitaxel era, especially in g te
months in 41 similar patients who received three cycles of {g€ recent report by Albertst al. [20] of a large randomized

CDDP at a dose of 80 mginDufour et al. [18] treated 50 cooperative group trial that revealed a survival advantage
patients with six cycles of ip mitoxantrone at 20 mg/for combining cyclophosphamide with ip cisplatin, compared t

consolidation and noted a median DFS of 22 months. intravenous cisplatin for Stage 1l ovarian cancer. While thi
In the current series, we noted a 39% recurrence rate §tended duration of therapy may contribute to the superi
patients receiving ip consolidation, compared to 54% for rgsults seen, it is likely that ip therapy as a route of adminit
similar group of patients who did not receive consolidation. Ifation is a largely contributing factor. Ultimately, the benefif
addition, there was a significant improvement in disease-frékip consolidation therapy can only be determined in a rar
survival for the consolidation group. The two groups did diffegomized trial. The EORTC is conducting such a trial tha
in the number receiving paclitaxel as part of their initial therandomizes patients to four cycles of ip cisplatin at 90 nfg/m
apy; 16 (44%) patients in the consolidation group receivetgrsus no further therapy. It is hoped that this trial and othe
paclitaxel, compared to 10 (22%) patients in the group nwftll better define the role of consolidation therapy in this
receiving consolidation therapy. The Gynecologic Oncolodyigh-risk group of patients. The results of ip consolidatior
Group recently demonstrated in a large randomized trialtlaerapy will also be an important yardstick to assess the vali
significant survival advantage for patients with suboptimalf high-dose chemotherapy in this population of patients.
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